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Q	P[O/BEG[o	o	@UB¨LNDFT	PABH¡$Q	PAOrLNTXLN?A@�W1?AT	kF@
¢�pr¤�o	VHT	GAi.QCL h DYcd@CVEijT²T	kF« à W
T	GAkFOÈ@CBEij@USUDFQ	kFkMe
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Q	kFT	PA@C¡ÃOAGA@�LNT1L]?A@1BEJKQ	kFktQ_PAo	GAkFQ	V�BE@Ui[Q	VEQCL]DuT_PA«¦>�?A@~¢�s3�âGABH@UB�iA?ATCL]T	P�SCT	P]cd@UVHBEDFT	P
VHQCLN@CBE¡²W1?ADFS�?�Q_VE@r@UP[@UVEo·e�DuP[OA@Uij@UPAO[@UP]LN¡ÃQ	PAO�SCQ	P�I5@rGABH@UO£QCL1Q	P]e<@CPA@UVHoCe�VHQ	PAo	@C« à L
DFBÇQ_kuBHT¯DuJKijT	V�L]Q	P]L¦DFPÈDFJKiAVET�c5DuP[o�LN?A@�ô(@(L¦VE@CBET	kFG°LNDFT	PA¡ÓLN?[VET	GAo_?ÈDuP[SUT	VHi5T	VHQCLNDFPAoXLNVEQ_S�çN�
DFPAogDFPA^mT	VHJKQCLNDFT	P�DuP�L]?A@Zô(@(L�VE@USCT	PAB¨LNVEG[S(LNDFT	PóQ_kuo	T_VEDYLN?AJK«Æ>�?A@R¢�s3���gBHSUDFP]LNDFkukFQCLNT_V
SCT	GAP]LN@CVEB�Q	VH@¦VE@CQ	O�T	G°LbI]e�W¦Q�cd@Cku@CPAoCL]?�BE?[Du^õL]DuPAoZ´[I5@CVEB�Q	PAO�?[Q�cA@rI5@#LEL]@UV�BE@Co	JK@UP]LNQ·�
L]DuT	P[¡jW1?ADFS�?�DuJKiAVHT�cA@¦ô(@(LZ@CPA@UVHoCe9VH@UBHT	kuG)LNDFT	P<I]e9SUT_VEVE@CS(L]DuPAo�^mT_V
@UP[@UVEo·e9kFT	BEB¦DFP/LN?[@
OA@CQ	OÈJKQCL]@UVEDFQ	k5DuP�^mVHT	P]LrT	^lDYLrQ	P[OÈQ	OAOADFPAoZDYLNBÇDuPA^mT_VEJKQCLNDFT	P�DFP~ô(@(L¦Q	kFo	T	VEDYLN?[J.B¶DuPASCT	V��
ijT	VEQ·LNDFPAoRS�?[Q	VEo	@CO£L]VEQ	S�ç&DFPAo	«®>�?A@.BESCDuP]L]DukFkuQ·LNT	V~Q	kuBHT�?AQ_B1QRI5@#LEL]@UVbBEDFo	PAQ	k�VH@UBEijT	PABH@
VH@UBET_kuG°L]DuT_PgSUT_J.i[Q	VE@CO£LNTKLN?A@KT	kFOgo_Q	BbOA@(L]@US(L]T	VEBH¡qW1?ADFS�?¬DFB~T	^ÇSUVHGASUDFQ	k�DuJKijT	V�L]Q	PASC@
L]T.@Cku@CS(L]VET	P£Q	PAO£iA?ATCL]T	P£DuOA@CP]LNDF´ASUQCL]DuT_P�Q	PAO�@CPA@UVHoCe�VE@CBET	kFG°LNDFT	P£DuJKiAVHT�cd@UJK@CPNL]BE«
¤`VET_JöÕÓQ	P&GAQ	V¨eg�_©	©	�rLNT � iAVHDukÃ�	©	©_�	¡ à W¦Q_B�DFP]cdT	kYcd@CO�DFP�¢�pr¤�T	ij@UVHQCLNDFT	PABH¡qVH@UBEijT	P°�
BHDuIAkF@b^mT	VXOAQCL]QrL]Q	ç&DuP[o.Q_PAORO[QCLNQK\&GAQ	kFDMLfe	«
� iAQ	V�L/^mVET_J÷W1?A@UVH@ÈB�L]QCLN@COgTCL]?A@UV¨W1DuBH@U¡�Q	kFk�VE@CBEGAkYLNB~iAVE@CBE@UP]L]@UO9DFPRLN?ADFB1Q	PAQ	kYe5BEDFB¯Q	VE@
L]?A@8W¦T	VHçÈT	^dLN?A@bQ	G)LN?AT	VH«
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Î	«Ô� ¤ ¾ �#�ÇDuP]c²Q	VEDFQ	P]L¶J.Q_BEBtOADuB¨LNVHDuIAG)LNDFT	PA¡[i[kuTCLHLN@CO­DFP~IADFPABtT	^l�¦Ï1@( .Ê°S Ð ¡
^mT	V�SU@CPNL]VEQ	kY��SC@UP]LNVHQ	knQ_PAO®SU@CP]LNVEQ_kM��iAkuG[o�OADu@Cku@CS(L]VET	P<SCQ	PAOADFOAQCL]@UBE¡jW1DML]?
@CPA@UVHoCe£BESCQ	ku@�^mQ	S#LNT	VHB3Q_iAiAkFDu@CObL]T~OAQ·LNQbQ	PAO.±®T	P]LN@�¢�Q	VHkuT	«¶>�?A@XOAQCLNQ
Q	VH@~´)LELN@COKL]T�Q.Ï1Q	GABEBHDuQ_P�OADFB�L]VEDFIAG°LNDFT	PRDuPKLN?A@bVEQ_PAo	@bÑ	�.Ï~@# .Ê_S Ð ³
±�µ�µA³æ�	ÑKÏ~@# .Ê_S Ð «n«~«1«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1« �a`

Î	«F� à P]c²Q	VEDFQ	P]LXJKQ	BHBnOADFB�L]VEDFIAG°LNDFT	PZ^mT	VtSU@CP]LNVEQ_kM��SU@UP]L]VEQ	k ¸ LNT_i Â Q_PAO¯SU@CP]LNVEQ_kM�
iAkFGAo ¸ I5TCLHLNT	J Â @(cd@CP]LNB�Q	^õL]@UVnQ_kuk²BE@UkF@US#LNDFT	PKSUVHDML]@UVEDFQ¦Q	VH@8Q	iAi[kuDF@UOA¡)W1DML]?
IADFPZW1DuO°L]?AB�SUT	JKiAQ	VHQ	IAkF@XL]T¦LN?A@bJKQ	BEBXVH@UBET_kuG°L]DuT_PA«�«1«1«~«b«1«~«1«~«1«j`_ñ

Î	«FÎ à P]c²Q	VEDFQ	P]L�JKQ	BEB/OADuB¨LNVHDuIAG)LNDFT	P�Q	^õLN@CV/Q	kFk�BH@UkF@US#LNDFT	P�SUVEDYLN@CVEDFQ9Q	VE@�Q	i°�
iAkFDF@UOA¡q^mT	V�SC@UP]LNVHQ	ktQ	PAO�i[kuGAo�S�?AQ	PAP[@UkFB¦SUT	J~IADFPA@UOA¡`W1DML]?®IADFP�W1DFO°LN?AB
SCT	JKiAQ	VEQ_IAku@�LNT¦L]?A@bJ.Q_BEBXVE@CBET	kFG°LNDFT	PA«÷«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«j`_Ä

ñ	«Ô� �ADFo	PAQ_krQ	SUSC@Ui°L]Q	PASU@�^mT	V­L]?A@ ½ ¾ À`À OA@CSUQ�eâS�?AQ	P[PA@UkF¡¯JK@UQ	BHGAVE@CO
GABHDuP[o/BEDFJ­G[kuQCL]DuT_PA¡ÃBE?AT�W1DFPAo�B¨LNQCL]DuB¨LNDFSUQ	kÃ@CVEVET_VEBXT	PAkYeÓ«�«1«~«b«1«~«1«~«1« Ñ_Î

ñ	«F� � PAo	GAkFQ	V¯OADFB�L]VEDFIAG°L]DuT	P[BZDuP¬o_VEQ�c5DML]T	P9iAVET�OAGAS#LNDFT	P9Q	PAOgOA@USCQ�e	« h DuPA@
¸ S Â BE?AT�W1B;¶]¶ ¾ ½Æ¾ À`À Q_PAORkFDFPA@ ¸ Q Â¸· �·r¾ ½Æ¾ÁÀ`À «�«b«1«~«1«~«1« Ñ_ñ

ñ	«FÎ prDFê5@CVE@CPASU@�I5@#LfW¦@C@UP­L]?A@XJ.Q_BEB3BEij@US(L]VEQ~DuP¹¤ ¾ �#��O[QCLNQ1Q	PAO.±®T	P]LN@
¢�Q	VHkuT_¡lDuP¯LN?[@rVEQ	PAo_@1Ñ_�.Ï1@( KÊ_S Ð ³å±�µ�µA³��	ÑKÏ~@# .Ê_S Ð ¡$^mT	VnLN?A@rO[Du^õ�
^m@CVEDFPAo�BHGAIjOA@(L]@US(L]T	V�VE@Uo_DuT	P[BE¡l^mT	V�¢�¢¿Q_PAO�¢�s§@(cd@CP]LNBE«�«~«b«1«~«1«~«1« Ñ_Ä

Ä	«Ô� ¸ C3�)� Â @�tKSCDu@CPASUDF@UB�^mT	V¶SC@UP]LNVHQ	k�iA?[TCLNT	P�DFOA@CPNL]Du´[SUQCL]DuT	P�BH@UkF@US(L]DuT_P£SCG°LNB
Q	BXQK^mGAPAS#LNDFT	P�T_^6ºv»�¡l^mT	V¸ºv»�§åÄ_©.Ï1@( ¯« «1«~«1«~«1«1«~«b«1«~«1«~«1« �_Î

Ä	«F� ¸ C3�)� Â @
t.SCDu@CPASUDF@UB�^mT_VÇiAkFGAo~iA?ATCL]T	P/DFOA@UP]L]Du´ASCQCLNDFT	P�BH@UkF@US(L]DuT_P�SUG°L]B¶Q	B
Q.^mGAPAS#LNDFT	PRT_^6ºv»�¡l^mT	V¸ºv» §æÄ_©.Ï1@( ¯«�«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1« �_ñ

Ä	«FÎ ¢�@CPNL]VEQ	k�udÐ ¸ C3��� Â @�tKSCDu@CPAS(e�Q	BXQK^mGAPAS#LNDFT	PRT_^6ºv»�« «1«~«b«1«~«1«~«1« �_Ä
Ä	«Fñ ¸ C3�)� Â @�tKSUDF@UPASCDu@CB¦^mT	V¸udÐ�³æ�	©.Q	PAO=udÐ�³æÄ	©KGABEDFPAorô(@(L~OAQCL]Q.BHQ	JKiAkF@UBE«��a`
Ä	«FÄ ¢�@CPNL]VEQ	k�u Ð @�tKSUDF@UPAS#e�^mT	VnLN?A@bkFT²T_BE@UV¼u Ð ³åÄ	©K^mT	V¸ºv» §æÄ_©.Ï1@( ¯«q«1« �a`
Ä	«F� p à s�ä
ðb>�ð(C �C�RQ	PAO¬p à s�ä�ð1>�ð(C �·Ñ.LNVHDuo_o	@UV1@�tKSUDF@UP[SUDF@UBE¡�o	DYcd@CP

Q	BXQK^mGAPAS#LNDFT	P�T_^qJKQ	BHBE«Ã«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�C©	�
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Ä	«b` �ASCQ	kF@UO­@
tKSUDF@UPAS#eÈ^mT	VÃQXBEDFPAo	kF@3iA?ATCL]T	P�L]T�i[Q	BEBdLN?A@3BE@Cku@CS(L]DuT	P~SUVHDML]@UVEDFQ	¡
BH?AT�W1P�^mT	V�SC@UP]LNVHQ	kliA?ATCL]T	PABXT	P¯LN?[@1kF@U^õL~iAkFTCL1Q	P[ORiAkFGAoKiA?AT·LNT	PABXT	P
L]?A@bVEDFo	?]LN«[«1«1«1«1«1«~«1«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�C©w`

Ä	«FÑ >tTCLNQ_k�BESCQ	ku@CO�@�tKSUDF@UPAS#e ¸ Q	SCSU@Ci°LNQ	P[SU@(½Z@�tKSUDF@UP[S(e Â ^mT_VqLN?A@ ½Æ¾ÁÀ`À
OA@CSUQ�e�S�?AQ_PAPA@UkF¡
JK@CQ	BEGAVH@UO�GABEDFPAo�BEDFJ­G[kuQCL]DuT_PA¡�BH?AT�W1DuP[o�B¨LNQCL]DuB¨LNDFSUQ	k
@CVEVET_VEBXT	PAkYeÓ« «1«1«1«~«1«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�C©	Ñ

Ä	«F� ¸ C3�)� Â @�tKSCDu@CPASUDF@UB�^mT	V¶SC@UP]LNVHQ	k�iA?[TCLNT	P�DFOA@CPNL]Du´[SUQCL]DuT	P�BH@UkF@US(L]DuT_P£SCG°LNB
Q	BXQK^mGAPAS#LNDFT	P�T_^6ºv»�«n«1«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�	�

Ä	«Ô�C© ¸ C3�)� Â @
t.SCDu@CPASUDF@UB�^mT_VÇiAkFGAo~iA?ATCL]T	P/DFOA@UP]L]Du´ASCQCLNDFT	P�BH@UkF@US(L]DuT_P�SUG°L]B¶Q	B
Q.^mGAPAS#LNDFT	PRT_^6ºv»�«â«~«1«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�C�

�	«Ô� >�?A@�kF@UQ	O[DuPAo�T	VHOA@UV­SUT	P]LNVHDuI[G°LNDFT	P<LNT<OADFiA?ATCL]T	P�iAVET�OAGAS#LNDFT	PA¡Xo	DYcd@CP
I]e�LN?[@1ã¶T	VEP�kF@(cd@Ckqi[VET�SU@UBHB · �·r¾ÁÀ`À «�«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�CÄ

�	«F� C h ð�SUQ_kuSCGAkuQ·LNDFT	PAB�SUT_PNL]VEDFIAG°L]@¸¾ ¸m¿ÁÀ Â SUT_VEVE@CS(L]DuT	P[BE¡dQ	VHDuBHDuPAor^mVHT	J§LN?A@
BHGAIAiAVHT²SC@UBEBH@UB · �·¦¾xÀ`À ¶j¡�¶ ·¯¸ T	V¦�·)Â�¾ÁÀ`ÀJ·�¸ T	V¦�·)Â Q	PAO�SUT	VHVE@CBEijT	PAO°�
DFPAorc$DFV�L]GAQ	klSCT	VEVH@US(L]DuT_PABE«ó«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�CÄ

�	«FÎ >�?A@;ÂFã8VE@CJKBEB�L]VEQ	?[kuGAP[o
SUT_PNL]VEDFIAG°L]DuT	PeÃu¡�T	VEDFo	DFPAQCL]DuPAo�^mVHT	J9LN?A@�SUT_kukFDuP[@UQ	V
^mVHQ	o	JK@UP]LNQ·LNDFT	PRT_^qQK?AQ	VHORi[Q	V�L]T	PA«g«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�C�

�	«Fñ é�³5Q	JKiAkF@UBKT	^µLN?A@�¾ ¸m¿ÁÀ Â SUT_VEVE@CS(L]DuT	P[B
LNT/LN?[@O¶ ·g¸ T	V¯o`�·�Â DFPADYLNDFQCLN@CO
SCT	P]LNVEDFIAG°L]DuT_PABE¡qDuP]cdT_kMc5DFPAoÈT	PA@1iA?AT·LNT	PR^mVET	Jö^mVHQ	o	JK@UP]L]QCLNDFT	PA¡AW1?ADFS�?
Q	VH@RVH@U\&GADFVE@COgLNTgo_DMcA@�Q�SUT	PABHDuB¨LN@CPNL/LNVE@CQCLNJK@CPNL®T	^0C h ðÁO[DuiA?[TCLNT	P
iAVHT²O[GAS(L]DuT	P[« «1«1«1«~«1«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�C�

�	«FÄ >�?A@­SUT	VHVE@US#LNDFT	PAB¶L]T1LN?[@�¶ ·R¸ T	V
o`�·�Â DuP[DML]DuQCL]@UO<SCT	P]LNVEDFIAG°L]DuT_PABÇW1?ADFS�?
e5DF@UkFOA¡$DFPbL]?A@UDFVlLNGAVHPA¡&L]?A@Xku@CQ	OADFPAo­T_VEOA@CVÇSCT	P]LNVEDFIAG°L]DuT_P/T	^&LN?A@XOAT	G[IAku@
^mVHQ	o	JK@UP]LNQ·LNDFT	PRJK@CS�?AQ	PADFBEJK«�«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�
`

�	«F� >�?A@[C h ð÷SUT	P]L]VEDFIAG°LNDFT	PABb^mVHT	J�L]?A@ZOAT	GAI[ku@K^mVEQ_o	JK@UP]LNQCL]DuT_P�SCT	P]LNVHDM�
IAG)LNDFT	PA¡�W1?A@UVH@ZI5T·LN?�iA?ATCL]T	PABrVH@UBEG[kML�^mVET_J7L]?A@ZSUT	kFkFDuPA@CQ	Vr^mVEQ_o	JK@UP°�
L]QCLNDFT	P�T	^ÃQZ?AQ	VHO�iAQ	V¨LNT	PA¡�W1?ADuS�?�J~GAB�L~Ij@¦DuP[SUkFGAOA@UO£^mT	V8QZ^mG[kukÁC h ð
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`

c5DuDFD



�	«b` >tTCLNQ_k¦JKQ	BEB¨��OA@Ci5@CPAOA@UP]LgOADFiA?ATCL]T	P�DuOA@CP]LNDF´ASUQCL]DuT_Pæ@
t.SCDu@CPAS(e	¡ZJK@UQC�
BHGAVE@COªDFPÄ��Å¼Æ )¼Ç �
« � kFDuPA@CQ	V¯´°L£DFBZBE?[T�W1P ¸ O[Q	VEç�kuDFPA@ Â ¡µW1DML]?ªDYLNB
GAP[SU@UV¨LNQ	DFP]Lfe ¸ iAQ	kF@bkuDFPA@CB Â « «1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�	�C�

�	«FÑ à P]c²Q	VEDFQ	P]L�JKQ	BHB­OADFB�L]VEDFIAG°L]DuT	Pg^mT	Vb�°LNQ	P[OAQ	VEO�±®T�OA@Uk�OADFiA?ATCL]T	P¬iAVHTC�
OAG[S(LNDFT	PA«=C
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�	«F� C�T	VEJKQ	kFDÉÈC@UO1DuP]c²Q	VHDuQ	P]L3JKQ	BHBtO[DuB¨LNVEDFIAG°L]DuT_P~^mT	V$�°LNQ	P[OAQ	VEOb±®T�OA@Ck	OADFiA?ATC�
L]T	PRi[VET�OAGAS(L]DuT_PR^mT	VnL]?A@8LN?A@8L]?AVE@C@1SC@UP]LNVHQ	kY��iAkFGAo(±�VE@Uo_DuT	P[BE«�«~«1«~«1«3�C�`�

�	«Ô�C© à P]c²Q	VEDFQ	P]L¶J.Q_BEBtOADuB¨LNVHDuIAG)LNDFT	P­T	^²BEDFOA@UI[Q	PAO¯@#cd@UP]L]BE«8>�?A@3SU@CP]LNVEQ_kM��iAkuG[o
OADFB�L]VEDFIAG°L]DuT	PRDuBµL]Q	ç_@CP�^mVET_JáLN?[@1BHGAJ T	^dLN?A@8L]?AVE@C@¸±®S�?AQ	PAPA@CkuBH«Æ«~«1«3�C�	ñ

�	«Ô�	� à P]c²Q	VEDFQ	P]LªJKQ	BEB<OADFB�L]VEDFIAG°L]DuT	PáT	^KBEDFOA@CIAQ	PAOá@(cA@UP]LNB�^mT	V�L]?A@�LN?[VE@U@
SC@UP]LNVHQ	kM��iAkFGAo�±<S�?[Q	PAPA@CkuBH«j«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�C�	Ä

�	«Ô�C� à P]c²Q	VEDFQ	P]L�JKQ	BEB�O[DuB¨LNVEDFIAG°L]DuT_P.^mT_Vµ�°LNQ_PAOAQ	VHOZ±®T²O[@Uk[O[DuiA?[TCLNT	PK@#cd@UP]L]B
iAVH@UOADFS(L]@UO�I]e /0Ç � )OÊvË GABHDuPAo�Ë �òËQÌ/�ÎÍ~Ê_��Q_PAO�Ë �òË Ì/�
ÍhÏX�	« «~«1«1«1«1«1«~«1«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�C�	�

�	«Ô�CÎó>�?A@lc²Q	VEDFQCL]DuT	P[BtT_^�L]?A@�SU@UP]L]VEQ	kY��SC@UP]LNVHQ	k²BHDuO[@UIAQ	P[O­JKQ	BEBÃOADFB�L]VEDFIAG°L]DuT	P[B
Q	B¶SUT	JKiAQ	VH@UO­L]T�LN?A@�B�L]Q	PAOAQ	VHO�BEDFOA@UI[Q	PAO�OADFB�LNVHDuI[G°LNDFT	P ¸ O[@UPATCL]@UO�I]e
L]?A@8LN?ADFS�ç�IAkFQ	S�ç�kuDFPA@ Â «â«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�C�	�

�	«Ô�Cñó>�?A@rc²Q	VEDFQCL]DuT	P[B1T_^tLN?[@.SC@UP]LNVHQ	kY��iAkFGAo£BEDFOA@UIAQ_PAO¬JKQ	BEBbOADFB�L]VEDFIAG°L]DuT	P[B
Q	B¶SUT	JKiAQ	VH@UO­L]T�LN?A@�B�L]Q	PAOAQ	VHO�BEDFOA@UI[Q	PAO�OADFB�LNVHDuI[G°LNDFT	P ¸ O[@UPATCL]@UO�I]e
L]?A@8LN?ADFS�ç�IAkFQ	S�ç�kuDFPA@ Â «â«~«1«1«~«1«~«b«1«~«1«1«~«1«~«1«1«~«b«1«~«1«~«1«3�CÎ	©

�	«Ô�CÄó>�?A@¶VEQCL]DuT�T	^A@UQ_S�?¯BEDFOA@UI[Q	PAO
c²Q	VEDFQCL]DuT	PXLNT�LN?A@ÇB�LNQ_PAOAQ	VHO¯BEDFOA@UI[Q	PAOZQ	B
QX^mGAPAS#LNDFT	PbT	^&OADFiA?ATCL]T	PbJ.Q_BEBE«ÇprGA@$LNT�kFT�W§B¨LNQCL]DuB¨LNDFSUBÃQCL�Q	IjT�cd@	�C©	©XÏ~@# �x	S Ð ¡
T	P[kMeÈ@(cd@CP]LNB�I5@CkuT�W�LN?[DuB�DFP]c[Q_VEDFQ	P]LXJKQ	BEB�Q	VH@8GABH@UO¦LNT¦T_I°LNQ	DFP
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10 Diphoton Data
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� � ùkåNó��>âMù�é�é����>î+¥�ó��4ì�æNçËê�ó�æÍî+¥h�4��ãqù)ï+â � æ�ã�ê�ù�äF¥h�4é�é�¥TêNã�æM�4ì@ótùzírù�¥Qã�ê�æ�é(ùTó�¥�ùMé����dã�æ�ó(óY�6ð
� ùMæ6îÜèöê�ó�æ6îË¥h�4�NãÙótùMéY��ã)æ�ã�âTùMéYä¶î+¥QéY¥Qí�ç�ù¯æ�é¨æNãÙù)ï+âMù�éYé^���mù�îNù�ã��4é^ç�ùMæ���¥Qã�ê<�4�Uæ�ã��ÍîNùTó��
æ�çQçm���Ü��¥�ø�â�æo�4¥Q��ã����)� � ùzâTó���éYé��ÍétùMâ���¥T��ãUæ�ã��¯æ�ã�ê�ì�çQæ�óO�)¥Té���óY¥Qí�ì���¥T�Nã�æM� � ¥Qê � ¥Qã�î)æ�óY¥Qæ�ã��
��æ�é�étú ÷ ã¨� � ¥Té`æ�ã�æ�çhè+éY¥QéYä+��ã�çhè�� � ù�¥Tã�î>æ�óY¥Qæ�ã��x��æ�é�éOéYårù�âD��ó�ì�� ¥Té`é��4ì)��¥�ùM��äË�)ìNù������ � ù
çQ�6ð é���æM�4¥Qé���¥TâMézæM� � ¥Tê � ¥Qã4î>æ�ó�¥TæNã4�^��æ�éYé(ú ÷ �v¥Q��å@óY�6îJùMéz��ã�å@ótù�î+¥Q��ì�é���¥Tå � �M�4�Nã�â � æ�ã��
ãNùMç�étùMæ�óYâ � ùMé�� � óY��ì�ê � � � ù�¥Tã�âMçTì)éY¥Q��ã����+Ç�áx�gfTéd� ðk�^å�çQì�ê�â�æ�çQ��ó�¥T�,ù��#ùTó�éYärótù�é�ì�çh�4¥Qã�ê�¥Qã
ê�ó(ù�æM�#ùTó�æ�ã�ê�ì)çTæ�ó�â��6îNùTóYæNê�ù�ä�¥Tã�æN����¥h�4¥Q��ã<�4�©� � ù�æ6î>æ�¥TçQæ�í�¥QçQ¥0� èú���
æ<çTæ�ó�ê�ùTó�¥Qã4�#ù�ê�ó�æM��ùM�
çQì���¥Tã)��éY¥h� è�ú
B �¨å@ótù��)¥TâD�`� � ù�ùXï+å{ùMâ���ùM��ãûì��^írùTó`���Ëé�¥TêNã�æ�ç ù�îNù�ã��4é�äÜ� � ù�æ�âMâTùMå��4æ�ã)âTùkæNã���ù õ â�¥�ù�ã�âDè
æ�ó(ù^�,ù�æNéYìNó(ù��Nú B�� ù�æ�â�âMù�å���æ�ã�âMùk�4æ�ÿ­ù�ézê�ùM���,ù��#óY¥Qâ�æ�ã��åÿû¥QãNù���æM��¥TâfùMI{ùMâ���éz¥Tã�����æ�â��
âM��ì�ã���æ�ã)�ú¥Qé¨�,ù�æNéYìNó(ù��øì�é�¥Tã�ê�éY¥Q�^ì�çQæM��ùM�ø��æM��æ�ú B�� ùÊù õ â�¥�ù�ã�âDè�âM���,ù�é^�Zó����Æ� � ù

AMüNL



åNó���í�æ�í)¥TçQ¥0� è©� � æM��æNãSù�îNù�ã���â��Nã4��æ�¥Qã�¥Tã)ê`� ðz�xå � �M�4�Nã^â�æNã���¥Q��æM��ùMé+ð�¥QçTç>å�æ�éYé@� � ù`��ã�çQ¥Tã@ù
�#óY¥Qê�ê�ùTó�ä>�,ùMæ�éYìNó(ù���ì)éY¥Qã�êz��æM��æ�äÜæ�ã���� � æM��� � ù`å � �M�4��ã¨â�æ�ã)��¥T�)æM��ùMémð�¥QçTçûéYì)í�étùM�Üì@ù�ã��4çhè
å�æNéYéO� � ùv¥Q�NùMã4��¥�ø)â�æM��¥T��ã�â�ì���étú B�� ¥Qé©¥T�@ù�ã��4¥�ø�â�æo�4¥Q��ãÙù õ âM¥�ùMã�â�è�¥Qé©æ�çQéY�r�,ù�æ�é�ìNótùM�ú¥Qã
é�¥T�¨ì�çTæo�4¥Q��ã�äkæNã�� ¥Té�â���ótótùMâ��#ù����Ê��ókî>æ�óY¥QæM�4¥Q��ã�évírù�� ð¡ùTùMã���æM��æïæ�ã�� �Nù��#ù�âD�4��ó�éY¥Q�^ì��
çQæM�4¥Q��ãøì�é�¥Tã)ê0hi� *4* ùDîJù�ã���étú B�� ù�å@ótù��)¥TâD��ù���ãûì��^írùTó����4ùDîJù�ã���éYäkêN¥0îNù�ã í�èú� � ù
âMóY��é�é��Íé(ù�âD�4¥Q��ã���¥T�,ù�é
� � ù©¥Tã���ùMê�óYæo��ù��UçQì���¥Tã��NéY¥h� èÀä�¥Té
� � ù�ãUéYâMæ�ç�ùM��í�è�� � ù©åNóY�Ü��ì�âD�����
� � ù©æ�â�âMù�å���æ�ã�âTù�æ�ã���ù õ âM¥�ùMã�â�è�ú
þ æNâ!ÿÜê�óY��ì�ã)�����x� � ùj�F� �@�úéY¥Qê�ã�æ�çFæ�ó�¥Té(ù�é��ZóY���­í+�o� � ^��4æNã���æ�ó��SÅ��Ü�NùMçd��¥Qå � �M����ã
åNó��>�)ì�â���¥T��ãræ�ã)�Sà©Ç�áJí�æ�â!ÿûê�óY�Nì�ã���ä)ð � ùMótù�æ��Üì)æ�ótÿ���ó�ê�çTì)��ã�k)ù��¨��¥T��¥Qâ!ÿÜé�æ�å � �M�
����ã	éY¥Qê�ã�æM��ìNótùMú�� é���æNçTç%âM��ã���óY¥Qí�ì���¥T�Nã§æNçTé��Uæ�óY¥Qétù�é©�Zó���� *mld* , å@óY�Ü��ì�â���¥T�Nã�ädð � ùTó(ù
� � ù ù�ç�ù�â��#óY��ãv��ó�æ�â!ÿûé�æ�ótùxã��M���Êì)çTçhè ótùMâ���ã)é���ó�ì�â��#ù��Nú B�� ù�é(ù¨�)¥TIrùTó(ù�ã���ÿûã��6ð�ãUéY��ì@óYâTùMé
æ�ó(ùrì�étùM���4���Nù�îNù�çQ��å�æ�ã���ø���æ�ãHi�jmlqn�p�lqn¯�)¥Té�å�çTæ6èÈí�æ�â!ÿûê�ó���ì�ã���äkâ�����å�æ�ó�¥Tã)êU� � ù
ãûì��¨í{ùMóv������¥Qå � �M����ãRù�îNù�ã��4é���í�é(ùTó�îJù���ð�¥h� � � � ��étù�å@ótù��)¥TâD��ù��@ú���é�� � ù���¥Qå � �M����ã
��æ�é�éxéYårù�â��#óYì��¾é � �6ð�é©ã��Vù)ï+âMù�éYé����öù�îNù�ã��4éO� � æM�zðk��ì�çQ��¥Qã���¥Qâ�æo��ùvæ�ê�ó�æÍî+¥h�4��ã ó(ù�é��
��ã)æ�ã�âTùMä`æUé � æ�å{ù�¥Qé¨�NùMóY¥hîJùM� �Ê��óO� � ù�í�æ�â!ÿûê�ó���ì�ã��r� � ó���ì�ê � æ�ø��¨����� � ù���¥Qå � �M����ã
��æ�é�é�é�å{ùMâ���ó�ì��\í�æ�é(ù��S��ã�� � æM�¨�Zó���� � � ù¯i�jmlqn�p�lqn�í�æ�â!ÿûê�óY�Nì�ã���ä æ�ã��U¥Té�âM����å�æ�ótùM�
ð�¥h� � � � ù�éY¥Q�^ì�çQæM��ùM��éY¥Qê�ã�æ�ç@é � æ�årùTú�� þ æÍèNù�é�¥Tæ�ã�í)¥Tã�ã@ù���çQ¥�ÿ­ù�çQ¥ � �>�Ü���,ù�� � �>�<¥Té�� � ùMã
ì�é(ù��©�4��étù��kì�å�årùTó}çQ¥T��¥h�4é���ãx� � ù�âTó���éYé��ÍétùMâ���¥T��ã¯�Ê��ó}�.�n���2o��F� �@��pYä@æ�é}æ��Êì�ã�âD�4¥Q��ã
����¥Tã�î>æ�ó�¥Tæ�ã��^��æ�éYé�ä�æM�¨æ<P�ü�� âM��ãNø��NùMã�âTù¨ç�ùDîJùMçTä�æ�é�é � �6ð�ã�¥QãS�
¥Qê�ìNó(ù`ý�ú¦AMä�����ê�ù�� � ùTó
ð�¥h� � � � ù©åNó(ù���¥Qâ��#ù��SâTóY�NéYé��6étùMâ��4¥Q��ã�é��Ê��ó ¹ � º�»�½¶$ L�úQL@AMäËL�úTLq`�ü�ädL�úQL�ü�äËL�úTL�ð�æNã��rL�ú¦AÌú

B�� ù�ù)ï+â�çQì�éY¥Q��ãÊó(ù�ê�¥Q��ã<¥Tãx� � ù�å�æ�ó�æ��,ù��#ùTó�é�å�æ�âMù����+ê�óYæ6î+¥h�4��ã<��æNéYé�æ�ã��¯âM��ì�å�çQ¥Qã�ê
å�æ�óYæ��,ù��#ùTó ¹ � º�»�½d¥Qé � � ù�ã��@ùTóY¥hîJùM��äd�Ê��óFî>æ�çQìNù�é`¥Tã¨� � ù¡ó�æ�ã�ê�ù�LÀ¿�L@AHG ¹ � º�»�½rG LÀ¿#AMä
ð�¥h� � çT�6ð¡ùTó���æ�éYé�çT¥Q��¥0��é����/`�ñNLv�`ùD���Nâ = æ�ã���ý�ü�L��eù����Nâ = �Ní��4æ�¥QãNùM���Ê��ó ¹ � º�»�½Ë$
LÀ¿�L@Azæ�ã��rL�ú�AMäkó(ù�éYårù�âD�4¥hîJùMç0è�ä�æ�é�é � �6ð�ã�¥QãS�
¥Qê�ìNó(ù3ý�úa`�ú

÷ ãUæ�����¥h�4¥Q��ãv�4���ÊìNó�� � ùTó�æNã�æ�çhèËé(ù�é�æM��� � ù B ù�î>æM�#óY��ãrâ��NçTçQ¥T�@ùTóYä�� � ùs\ æ�óYê�ù6d�æ��NóY�Nã
Ç���çQçQ¥T�NùMó�æM�rÇ ò ß.#�ä���ìNù��4�	é��4æ�ó��U��æM��æ���æ�ÿû¥Tã)ê§¥Qãt`�L�L�ýNä%ð�¥QçQçOæ���� étùMã�éY¥h�4¥hî+¥0� è ���
� � ùvétùMæ�óYâ � � � ó���ì�ê � ¥h�4é � ¥Qê � ùMó©âTù�ã��#ótù��6��� �Í��æ�é�é3ù�ãNùMóYêMèø���zAÌô B ùD�±ú¶�¶�x� � ùMétù,ù�ã��
ùMóYê�¥�ù�é�ä>� � ùkê�óYæ6î+¥0��æM�4¥Q��ã�æNç�ù�Irù�âD�4é¶ð�¥QçTç+í{ùMâ����,ùxâM����å�æ�óYæNí�ç�ù��4��ùMç�ùMâ���ó��6ð|ùMæ�ÿÊù�Irù�âD�4é�ä

AMü�A



)
u2Graviton Mass (GeV/c

v200
w

300
x

400
y

500
z

600
{

700
|

800
}

900
~

1000
�

) 
(p

b
)

γ γ�  
→

 B
R

(G
 

⋅ σ

-510
�

-410
�

-310

-210

-110

1
�

10

210
�

Randall-Sundrum Model

)
�

γ� γ� →� BR(G ⋅ σ�HERWIG  

 = 0.01
pl
�Mk/

0.025

0.05

0.07

0.1

�
¥Qê�ìNó(ù�ý�ú¦AM��P�ü��ñÇH\ïì�å�årùTóOçQ¥Q��¥h�x�Nã�� � ùkåNó��>��ì)â��4¥Q��ã�âMóY��é�é��6étù�âD�4¥Q��ã��4¥Q�,ù�é�í@óYæ�ã�â � �
¥Qã�ê��ZóYæ�âD�4¥Q��ãr����æ�ãrß.^rê�ó�æ6îË¥h�4�NãS�NùMâ�æ6è+¥Tã)ê©���x� ðk��å � �M����ã�éjo#�2�X���2o-�F� �@��p3pYäFæ�é
æ��Êì�ã�âD�4¥Q��ã<�N�Ëê�ó�æÍî+¥h�4��ã���æ�éYé�äûð�¥h� � �Êì�çQç�é�è+é��#ù���æM�4¥Qâ|ùMótóY��óYé}æ�å�å�çQ¥�ù��Nú B�� ù�åNó(ù���¥Qâ��#ù��
o����Y�,�$p�â�ìNó�îJù�é��Ê��ó ¹ � º¼»�½ $ L�úQL@AMäËL�úTLq`�ü�ädL�úQL�ü�äËL�úTL�ð�æNã��SL�ú¦Azæ�ó(ùxæ�çTé��<é � �6ð�ãNú

)
�2�Graviton Mass (GeV/c

�300
�

400
�

500
�

600 700 800

P
l

M
k/

0
�

0.02

0.04

0.06

0.08

0.1

)
�2�Graviton Mass (GeV/c

�300
�

400
�

500
�

600 700 800

P
l

M
k/

0
�

0.02

0.04

0.06

0.08

0.1

Excluded 95% CL
�

�
¥Qê�ìNó(ù�ý�úa`��©P�ü��´ÇH\�ùXï+â�çQì�éY¥Q��ã§������æ�¥Qã	¥Tã¯� � ù�å�çQæ�ãNù��N� ¹ � º�»�½dîJùTó�éYì�é©ê�ó�æ6îË¥h�4�Nã
��æ�é�éYäF�Ê��ó�æ�ãU¥Qã4�#ù�ê�ó�æM��ùM�SçQì���¥Qã���éY¥h� è�����A�¿a`��Êí ,�] ú
æ�çQçQ�Íð�¥Qã�ê�ê�óYæ6î+¥h�4��ã�é
����írù©åNóY�Ü��ì�âMù��Sæ�é�â���å)¥T��ì)éYçhè§æ�é�å � �M����ã�étú

AMüq`



� W8� � ²Y®�]%°�bdcSf �Æ®��@®�]%°�±YcSf ��[^]%°¶cSb}µ

B�� ù�ùMç�ùMâ��#óY��ã ótù�k)ù�â���¥T�Nã �Êæ�âD�4��ó¯¥Té��NùMø�ãNùM� æ�é^� � ù	ãûì��^írùTór���eù�ç�ù�âD��ó���ã�érå�æ�é�éY¥Qã�ê
é(ù�ç�ù�â���¥T�Nã¯âTó�¥0�#ùTó�¥Tæ�ð�¥0� � ã�����ó�æ�â!ÿû¥Tã�ê`ótùM�Üì)¥�ó(ù��,ù�ã��4ä+��¥hîË¥Q�NùM��í�èv� � ù�ãûì��^írùTó`å�æ�é�éY¥Qã�ê
ð�¥h� � æ�çQç ÷ áùâTó�¥0�#ùTó�¥Tæxæ�å)å�çT¥�ù��@ú ÷ ��¥Té%âMæ�çQâ�ì�çQæM��ùM��ì�éY¥Qã�ê©í+�o� � � � ù û � �»ùMã�¥vïræ�ã���^�¥QçQ¥TâM��ã
^���æ�ã���æNçT��ã@ùx�#óYæ�â!ÿû¥Qã�ê�¥QãU� � ù�å�çTì)ê�ä}ì�éY¥Qã�ê�é�¥T�¨ì�çQæM��ùM��h�� *4* ùDîJùMã4��éYäO�Ê��ó�å � �M�4�Nãé(ù�ç�ù�â���¥T�Nã���å���¥T��¥QéYæM��¥T�NãNú
û çQì�ê¡ùMç�ùMâ���ó���ã�é
æ�ótù�é(ù�ç�ù�âD��ù��vì)éY¥Qã�êzâTùMã���óYæNç0�6å�çTì)ê|ù�îNù�ã��4é%æ�ó���ì�ã���� � ù î åm��ç�ùMä�ð�¥h� � æNã
¥Qã�î)æ�óY¥Qæ�ã�����æNéYé©¥Tã�� � ùfóYæ�ã)ê�ù�ý@Ax�`ùD���Nâ = G Å�����G AML@Az�eù����Nâ = ú B�� ùfùM�^ì�çQæM�#ù��
âMù�ã���ó�æ�ç�å � �M�4�Nã�étùMç�ùMâ��4¥Q��ãùâ�ì��4éYäx�@ù�éYâMóY¥Qí{ùM�ù¥Tã
^@ù�â���¥T�Nã ü�ú�`�ú¦AMäkæ�ótùSå�çTæNâTù��¼�Nã§� � ù
âMù�ã���ó�æ�ç�ùMç�ùMâ��#óY��ãNú B�� ùSå�çTì)ê ù�ç�ù�âD��óY�Nã�¥Té©� � ùMã ótùM�ûì�¥�ó(ù��ú���úå�æ�é�éÊù��¨ì�çQæM��ùM�¼å�çTì)ê
âMì��4é�ð�¥h� � � � ù��#óYæ�â!ÿû¥Qã�ê�ótùM�ûì�¥�ó(ù��,ù�ã��IótùM���ÍîNù��Nú B�� ù�ãûì��^írùTóv���>ù�îJùMã��4é�å�æ�é�éY¥Qã�ê
æ�ó(ù}� � ù�ã<��¥hîË¥Q�NùM��í�è�� � ù�ãÜì)�^írùTó��N��ù�îNù�ã��4éOå)æ�éYé�¥Tã�ê�ð�¥0� � � � ù}�#óYæ�â!ÿû¥Qã�ê�â�ì��2o�ù�¥h� � ùMó
û � �9ù�ã�¥vïö��ój^��4æ�ã)��æ�çQ��ãNù�p�æ�å�å)çT¥�ù��S����� � ù¯å�çQì�êIù�ç�ù�â��#óY��ã@ú B�� ùqù�ç�ù�âD��ó���ã ótù�k)ù�âD�4¥Q��ã
�Êæ�âD�4��ó�é�æ�ótù©é � �6ð�ã�¥Qã B æ�í�ç�ù©�¡ú�AMú

û çTì)êfù�ç�ù�â��#óY��ã�ó(ù
k)ù�âD�4¥Q��ãr��å���¥T��¥QéYæM��¥T��ãr¥QéOæ�çQéY�vé��4ì���¥�ù��U¥Qã���æM�4æNäËì�é�¥Tã�ê�æ�é(ù�âM��ã��

AMü�ñ



B ó�æ�â!ÿû¥Tã)ê<ß�ù��ûì�¥�ótùM�}ùMã�� #kì��¨í{ùMó���� ò îJùMã4��é û æ�éYé�¥Tã�ê ß�ù�k)ù�âD�4¥Q��ã��@æ�âD�4��ó
#k� B ó�æ�â!ÿû¥Tã)ê AMð�üB`�ð�� �
û � �»ùMã�¥dï§Ç�ì�� ô�ü�ñ�ô@A ñ�ú�ý�ð

^�¥QçQ¥TâM��ãe^��4æ�ã��)æ�çT�NãNù©Ç�ì�� ý�ñ�ñ�ý�� `�ú¦AoL
Ç����¨í�¥QãNù�� ôB`�ñ�ý�ð ô�ú¦AÌô

B æ�í�ç�ù^��ú¦AM� û çQì�êÊùMç�ùMâ���ó���ã�ótù�k)ù�âD�4¥Q��ã��Êæ�âD�4��ó�ékâ�æNçTâMì�çTæo��ù��	ì)éY¥Qã�ê�éY¥Q�^ì)çTæM�#ù��bhF� *4*ùDîJù�ã���étú

�,ù�� � �Ü��ä����râ�����å�ç�ù��,ù�ã���� � ù�éY¥Q�^ì�çQæM��¥T��ã�é���ì���è�ú B�� ù�å � �M����ãúé(ù�ç�ù�â���¥T�NãúâTó�¥0�#ùTó�¥Tæ�ä
ð�¥h� � ã���å�çTì)ê¯��óYæNâ!ÿÜ¥Qã�ê ótùM�ûì�¥�ó(ù��,ù�ã���ä�æ�ó(ù¯æ�å)å�çT¥�ù�������étùMç�ùMâ��Uå�çQì�êM�6å�çTì)ê���¥Qå � �M����ã
ùDîJù�ã���ék¥QãS��æo�4æ�äd�Zó���� ð � ¥Qâ � � � ù©¥Tã�î>æ�ó�¥Tæ�ã��^��æ�éYé�éYårù�âD��ó�ì�� ¥Té���í���æ�¥QãNù��Nú�� ��æ�ì�é��
é�¥Tæ�ã§��¥Qé��#óY¥Qí�ì��4¥Q��ã§¥TéO� � ù�ã_ø��Y�#ù����4��� � ù�¥Qã���ùMê�óYæ�ç%æ�óY��ì�ã)��� � ù î åm��ç�ùeo]ý@Az�eù����Nâ =
GHÅ��_�,G AML@Az�`ùD���Nâ = pYämæ�é�é � �6ð�ã�¥Tã¯�
¥TêNìNótù��¡ú�AMú û çQì�ê���ó�æ�â!ÿû¥Tã)ê�¥Té�� � ùMã�æ�å�å)çT¥�ù���ä
ì�é�¥Tã)ê û � �9ù�ã�¥vïöæ�ã��*^�¥QçT¥Qâ���ã0^��4æNã���æ�çQ��ãNù�¥Qãr��ìNóYã�ä�æ�ã���� � ù<¥Qã���ù�ê�óYæ�çDó(ù�â�æNçTâMì�çTæo��ù��@ú
B�� ù¯¥Tã���ùMê�óYæNç�î>æ�çQìNù�é^æ�ótù©� � ùMã ì�étùM���4��âMæ�çQâ�ì�çQæM��ù�� � ù�ù�ç�ù�â��#óY��ãRó(ù
k)ùMâ��4¥Q��ãø�Êæ�âD�4��ó�éYä
é � �6ð�ã�¥Qã B æ�í�ç�ù��¡úa`�ú

B ó�æ�â!ÿû¥Tã�ê�ótùM�Üì)¥�ó(ù��,ù�ã�� ÷ ã���ù�ê�óYæ�çFæ�ó���ì�ã�� î å+��ç�ù ß�ù�k)ù�âD�4¥Q��ãS�ÊæNâ��4��ó
ã��z��óYæNâ!ÿÜ¥Qã�ê ñ�ñ�L�ü�ð�ú�ôNL
û � �»ùMã�¥dï o�ã¡dk¥h�¢G ñBp ô�ñ�P�ñ�úTL�P ð�ú�üB`
é��4æNã���æ�çQ��ãNù£o�^)ì�� û �#ô�G¤`¦¥öLÀ¿�L�L�ü¨§ ò ��â�p P�L�ü�ð�ú�ñ�ô ñ�úQ��ü

B æNí�ç�ù©��ú�`�� û çQì�ê�ùMç�ùMâ��#óY��ã�ótù�k)ù�â���¥T�Nã��Êæ�âD�4��ó�é�â�æ�çQâ�ì�çQæM�#ù���¥QãU��æM�4æ�ú

B�� ù � ¥Qê � ùTóöùMç�ùMâ���ó���ã}ótù
k)ùMâ���¥T��ã<�Êæ�â�����ó%¥Qé��Ní��4æ�¥QãNùM�©� � óY��ì)ê � � � ù û � �»ùMã�¥vïv��óYæNâ!ÿ4�
¥Qã�ê�ä)ð�¥h� � � � ù�â����¨í�¥Qã�æM�4¥Q��ãS����ím�M� � �#óYæ�â!ÿû¥Qã�ê¯æ�çQê���ó�¥0� � ��é�å@óY�6î+¥T��¥Qã�ê<��å��4¥Q�^ì)� ótù��
k)ùMâ��4¥Q��ãNú

AMü�ô



�
¥Qê�ìNó(ùx�¡ú�AM��áx¥Tå � �M�4��ãr¥Qã�î)æ�óY¥Qæ�ã��^��æ�é�é
� WYX ©ñ¬¯c�®vf	±(ª [¨f	g ¸	±4²4±4]%cSf ¸¯°�[¨f	g	[^²YcSf¯® «�b}[^]`_�±4f¯a

�
« ]�±Y®�f	]�±Y®�µ

B�� ù û � �9ù�ã�¥­¬ æ�ã�� ^��4æ�ã��)æ�çT�NãNù��#óYæ�â!ÿû¥Qã�êÙù õ â�¥�ù�ã�âM¥�ùMé�â�æ�ã�ã)�M��âMìNótó(ù�ã��4çhè í{ùU�,ù�æM�
é�ìNótùM�¼�Ê��ó<å � �M�4�Nã�é¯ì�é�¥Tã)êS� � ¥Qé��Zó�æ��,ù�ðk��ótÿûäxæ�é<æ û � �»ùMã�¥­¬ö�#óYæ�â!ÿ ¥QéqótùM�ûì�¥�ó(ù��¼�Ê��ó
� � ¥Té��}ùMæ�éYì@ótù��,ùMã4�#ú��@��ó�â��N��å)ç�ùD��ù�ã@ù�éYé�ä�� � ù�o�#��-A®p>ù õ â�¥�ù�ã�âM¥�ùMé��N�>� � ù�� ðz�k�#óYæ�â!ÿû¥Qã�ê
æ�çQê���ó�¥0� � ��é�æ�ótù^é � �6ð�ã��Ê��ó�ù�ç�ù�âD��óY�Nã�ézæ�é�æ¯�Êì�ã)â��4¥Q��ã��N�I¯Ëä�¥Qã��
¥Qê�ìNó(ù�é��¡úa`¯æ�ã����¡úa°
ó(ù�éYårù�âD�4¥hîJùMç0è�ú

AMü�ü



�
¥Qê�ìNó(ùv�¡úa`�� û � �9ù�ã�¥­¬�å�çQì�ê���ó�æ�â!ÿû¥Tã�ê�ù õ âM¥�ùMã�â�è�æ�é©æ��Êì�ã)â��4¥Q��ã§���;¯ËäËð � ùMótùSA�¿±`�G
² ¯ ² G³`À¿�ý

�
¥Qê�ìNó(ù��¡úa°���^��4æ�ã��)æ�çT�NãNù�å�çTì)ê��#óYæ�â!ÿû¥Qã�êSù õ âM¥�ùMã�â�èSæ�é}æ©�Êì�ã�âD�4¥Q��ã�����¯+ä�ð � ùTó(ù�AM¿a`jG² ¯ ² G³`À¿�ý

AMüN�



B �kâMæ�çTâMì�çQæM��ù�� � ù&ù õ â�¥�ù�ã)â�è��N��âTùMã4�#óYæ�ç9ù�îNù�ã��4é�ä�ì�éY¥Qã�êzç�ù�å��4��ã�é��ZóY����h�í+�NéY��ã¨�Nù�âMæÍè+é�ä
��ã@ù¡ù�ç�ù�âD��ó���ã�¥Té>ótù��ûì�¥�ótùM�^�4��å)æ�éYéOæNçTç ÷ áHétùMç�ùMâ���¥T��ãrâMì��4éso8� � ù.´0��¥Tê � �µf+ç�ù�êqpYäÜð � ¥Tç�ù`� � ù
é(ù�â��Nã�� � æ�é�í�æ�éY¥Qâ ÷ á�ó(ù��ûì�¥�ótùM�}ùMã��4é¶¥Q��å+�Nétù�����ã�çhèeo8� � ù¶´QåNóY��írù�fNç�ùMêBptú B�� ùd�4¥Qê � �`â�ì���é
��æ6è�� � ùMã�írù�æNå�å�çQ¥�ùM��étùM�Üì@ù�ã��4¥Qæ�çQç0èS�4�x� � ù�åNóY�Ní{ù�ç�ùMê����<âMæ�çTâMì�çQæM��ù�� � ùeù õ â�¥�ù�ã)â�¥�ù�é
o�·¹¸rptú B�� ù�ãûì��¨í{ùMóv���4ù�îJùMã��4é�å�æ�é�éY¥Qã�ê�� � ù���¥QIrùTótùMã��Uétù�ç�ù�âD�4¥Q��ã\ótù��ûì�¥�ótùM�,ù�ã��4é�æ�ótù
�NùMø�ãNùM��æ�é��Ê��çQçT�6ð�é¨òh��ô�óQ�

º #�ì��^írùTó����Õù�îNù�ã��4é}ð�¥0� � ím�M� � ùMç�ùMâ���ó���ã�é�å�æ�é�éY¥Qã�ê©��¥Tê � �¨âMì��4é��.».¸¼¸�ú
º #�ì��^írùTóx�N�KùDîJù�ã���é�ð�¥h� � ��ãNù,ùMç�ùMâ���ó���ãïå�æ�é�éY¥Qã�ê���¥Tê � ��âMì��4é©æ�ã)�§�NãNùvå�æ�é�éY¥Qã�ê
çQ�Ü��étùxâMì��4é�í�ì��¨�Êæ�¥QçT¥Qã�êz�4¥Qê � �¨â�ì���éY�¦»¢¸¼½ ú
º #�ì��^írùTó����Õù�îNù�ã��4é}ð�¥0� � ím�M� � ùMç�ùMâ���ó���ã�é�å�æ�é�éY¥Qã�ê<�Nã�ç0è	çT�Ü��étù©âMì��4é��.».½q½rú
B�� ù��4�M��æ�çdãûì��¨í{ùMó����Õù�îNù�ã��4é�¥Té
� � ù©ê�¥0îNù�ãUí�èË�

»\$)»¢¸¼¸2¥
».¸�½�¥ »¢½X½ o þ ú¦A®p
æ�çQçT�6ð�¥Qã�êx� � ù©æ�ím�6îJù���ùTó���é%����í{ù ù
¬+åNó(ù�é�étù���æ�éY�

AMüq¾



»¢¸¼¸ $ · = ¸>¿ » o þ ú�`Bp
».¸¼½ $ ` ¿ ·¹¸ ¿ o�A4ÀÁ·¹¸rp ¿ » o þ ú�°Bp
»¢½X½ $ oYA4ÀÁ·¹¸rp = ¿ » o þ ú�ôBp

÷ �
��ã)ç0è���ãNù�ç�ù�å�����ã�å�æ�é�étùMé��4¥Qê � �vâMì��4é�ä@� � ù^�o� � ù®Â�ç�ù�ê<¥Té�æ�éYé�¥Tê�ã@ù���æ�é%� � ù^å¡Â���í{ù
ç�ù�ê�ú ÷ ��ím�M� � ç�ù�ê�é�å)æ�éYé¶��¥Tê � �©âMì��4é�äF��ãNùx����� � ùzç�ù�å�����ã�é�¥TéHÂ�æ�ã����N��çhè	æNéYéY¥Qê�ãNùM�����ví{ù
� � ù}��¥Tê � �kç�ù�ê^æNã���� � ù��o� � ù®Â����¨írù}� � ùkå<ÂY��írùTú B�� ¥Té�Âtù����6îJùMéOæ��Êæ�â����BÂ`�N�I`^¥Qã�».¸¼½mä
æ�é���ã@ùxç�ùMå��4��ãU�^ì)é��^å�æ�éYé%� � ù���¥Tê � ��âMì��4é(ú B�� ù�ã��

·¹Ã "¹Ä¹ÅÊ� $
»¢¸¼¸

»¢¸¼¸�¥ »¢¸¼½Ë�X` $
`Y»¢¸¼¸

`Y»¢¸¼¸2¥
».¸�½ $
·¹¸

·¹¸�¥)oYA4ÀÁ·¹¸rp $)·Æ¸ o þ ú�üBp

æ�ã��

·¹ÇF$ »¢¸¼Ç¡¥
».¸¼¸`Y».¸�¸2¥
».¸¼½ o þ úT�Bp
B�� ùxì�ã)âTù�Â��4æ�¥Qã��4¥�ù�é�æBÂ(ù|ù�î>æ�çQì�æM�#ù��^� � ÂY��ì�ê � æ�Âtù���ù
¬+å¡Â(ù�éYé�¥T�NãS���)� � ù`� � ÂtùMù���ù�Â���é

ê�¥hîJùMã	¥Tã@È��ûì�æo�4¥Q��ã�é þ úa°¨��� þ ú�ô�ú^������¥h�4¥Q��ã�æ�çQç0è�äm� � ù�î>æBÂY¥Qæ�í�ç�ù�».¸¼É�¥Té�ì�étùM��ä+ð � ¥Qâ �
¥Qé��NùTø)ãNù��Uæ�é¨»¢¸¼Éï$F»¢¸¼½j¥Ê».¸¼¸däd¥0��¥Qé¶� � ù�ãûì��¨í{ù®Â����0ù�îJùMã��4é%ð � ù�Â(ù¨æM�xç�ùMæ�é��¨��ãNù
ùMç�ùMâ��8Â���ãúå)æ�éYé(ù�é�� � ùz�4¥Qê � ��âMì��4é�æ�ã���� � ù<�M� � ù�Â©��ã@ù<âMæ�ã�å)æ�éYéeù�¥h� � ù®Â�� � ù�çT�Ü��étù��BÂ
��¥Tê � ��â�ì���éYä%ê�¥hî+¥Tã�êN�¨Ë

]
$Ì».¸�½2À¤»¢¸¼¸däÍË = $Ì».¸�¸ æNã���Ë@t¨$Ì»¢¸¼É@À¤»¢¸¼½ ú B�� ù�é(ù

æBÂ(ù�� � ùMã�âM����å�ì���ùM��� � ÂY�Nì�ê � � � ù ù
¬+å¡Â(ù�é�éY¥Q��ã��

Î o-·3p�$
t
ÏcÐ ]

Ñ ·
Ñ Ë Ï
Î o±Ë Ï p

= o þ ú�¾Bp

AMü�ý



B�� ù¨çT¥�ÿ�ùMçT¥ � �Ü�>���Êì�ã�â���¥T�Nã�ä¶ì�é(ù��<���¯âMæ�çTâMì�çQæM��ù�� � ù^�)¥Tå � �M�4��ãSçT¥Q��¥0��éYä�¥Té�æ�çTé���ì�é(ù��<���
âM���^í�¥QãNù�� � ùk��¥Qå � �o�4��ã�æ�ã)����¥�ù�ç�ù�â��µÂY��ã�òh��ü�ómæ�ã�æ�çhè+étùMéYä>������í���æ�¥Tã�� � ùzâMì¡Â(Â(ù�ã��©����é��
ù�¬ËâMçTì)éY¥hîJù�çT¥Q��¥0��é��Nãk� � ù�ß�æ�ã���æ�çQçh�_^�ì�ã)�¡ÂYì�� ���>�NùMç�òh����ó�ú��kéDùMæ�â � â � æ�ã�ã@ù�ç�o�âMù�ã��8Â�æ�çh�
âMù�ã��8Â�æ�çTä�âMù�ã��8Â�æ�çh�Íå�çQì�êBp�¥Qé�âMæ�çTâMì�çQæM��ùM��é(ù�å�æqÂYæM�#ù�çhèÀä
� � ù®Âtù�¥Qé�ã�����¥TIrù�Â(ù�ã�âMùrí{ùD� ð|ùMù�ã
âM���^í�¥Qã�¥Qã�êz� � ùxâMù�ã��8Â�æ�çh�ÍâTùMã��8ÂYæNç * l * , ð�¥0� � � � ùxâMù�ã��8Â�æ�ç0�6å�çQì�ê * l * , æ�ã��râ��N�^í�¥Qã�¥Qã�ê� � ùzâTùMã��8ÂYæNç0�6âTù�ã��µÂYæ�ç *mlË* , ð�¥h� � � � ùxâTùMã4�µÂYæ�çh�Íå)çTì�êx�@� äË��ã)âTù�� � ùx��¥TIrù�Â(ù�ã���çQì���¥Tã��NéY¥h���¥�ùMéOæ�ã���í<ÂYæ�ã�â � ¥Tã�ê�Â�æM�4¥Q��é`æBÂtù`��æ�ÿ�ùMã�¥Tã�����æ�â�âM��ì�ã���ú B�� ¥QéO¥QéO��æ��Nùzåm��é�éY¥Qí�ç�ùkí4è�� � ù
�µÂYæ�â!ÿû¥Qã�ê�ÂtùM�Üì)¥�Â(ù��,ù�ã��4é�ì�é(ù��ï¥Tã�� � ù�é(ùvæ�ã�æ�çhè+étù�é�
d� � ùv��¥�ù�ç�ù�âD�8Â���ãïæ�ã�æ�çhè+éY¥Qé6Âtù��ûì�¥aÂtùMé
� � æM�}ù�æNâ � âTùMã��8ÂYæNç�ç�ù�ê � æ�é©æ�ã§æ�é�éY�Üâ�¥QæM��ùM�U�8Â�æ�â!ÿ<ð � ¥Qç�ù©� � ù<�)¥Tå � �M�4��ã§æ�ã�æNç0è+éY¥QéjÂtù��
�ûì�¥aÂtùMéxã���æ�éYé��>âM¥Tæo��ù����8Â�æ�â!ÿ�ú B�� ¥Té3ùMã�éYì¡Â(ù�éO� � ù�ÂtùvæqÂtù�ã����6îNù�ÂYçQæ�å�å)¥Tã�ê�ù�îNù�ã��4é(ú¯��é
�NùMéYâ®ÂY¥Qí{ùM��¥Tã£^Nù�âD�4¥Q��ã	AÌú�`�úa°�ä�� � ù�í¡Â�æ�ã�â � ¥Qã�ê�Â�æM�4¥Q�O�4�¨å � �M����ã�é�¥TéF� ð�¥TâMù�� � æM�}�4�eù�ç�ù�âD�
�µÂY��ã�é(ú B�� ù�çQì���¥Tã��NéY¥h�4¥�ù�é�æBÂ(ùqýB`NL�å�í ,�] �Ê�BÂ�� � ù¯�)¥�ùMç�ùMâ��8Â���ã æ�ã)�ùAMLB¾�Lo��A�AMü�üUå)í ,�]

AMüNP



�Ê�BÂ¶� � ù©��¥Qå � �M����ãNú
�
¥Qê�ì¡Â(ù�Ç�ú¦A�é � �Íð�éF� � ù ¹ � º¼»�½m���Ü�Nù�ç�çQ¥QãNù�é�ä+�6îJù®ÂYçQæ6èJù���ð�¥0� � � � ù���¥�ùMç�ùMâ��µÂY��ã�äm��¥Qå � �M�
����ã	æ�ã��	âM���^í�¥QãNùM��çQ¥T��¥h�4é�ð�¥h� � �Êì�çQç
é�è+é���ù���æM��¥Tâ,ù®Â(ÂY�qÂYéx¥Qã�â�çQì��NùM�Nú¯�ÒÂY�N�ñ� � ¥QéYäË� � ù
P�üN�­ÇH\_ù
¬+â�çQì�é�¥T��ãU������æ�¥Qã�¥Qãv� � ùzå�çQæ�ãNùx�N� ¹ � º¼»�½�îJù�Â�éYì�é�êBÂ�æ6îË¥h�4�Nã���æNéYéYäËé � �6ð�ã
¥QãS�¶¥Tê�ì<ÂtùxÇ�úa`�äF¥Té���í��4æ�¥QãNù��@ú

)
Ó2 (GeV/cG

ÔM
200 300 400 500 600 700 800 900

) 
(p

b
)

- l+  l
→

R
S

.B
r(

G
σ

-510

-410

-310

-210

-110

1

10

210

 limits-e+Õe
 limitsγÖγÖ

 limits-e+Õ + eγÖγÖ
 1.3×.Br σ×LO 

-1 L dt =  0.8 - 1.2 fb∫

CDF Run II Preliminary

RS Graviton 95% Confidence Limits

 = 0.01
pl
Øk/M

 = 0.025
pl
Øk/M

 = 0.05
pl
Ùk/M

 = 0.1
pl
Úk/M

ÛgÜaÝBÞ¡ß3à¨áHâ¹ã®ä�åHæ¡à¦çBèBéêáHâaë;âÒì�Üaí2Üïîµð�ñqò£ó¦ô£Ýqß(õcöÍÜïîµñBò£÷<ß(ñ�ø¡Þ¡ù
îµÜ�ñqò£úEñBßIîµæ¡à¨ø¡Üaà�ìaà�ù
îµß(ñBò<û
ø¡Üa÷¡æ¡ñüî8ñBòýõBò¡ø!ù�ñqí,þ¡Üaò¡à�ø@ì�Üaí2Üïîµð(û<ÿjÜ­î8æ�î8æ¡à���� ������í2ñ�ø¡à®ì+ì�Üaò¡à®ð.ñcö�à®ß(ìaõ
	�à�ø<â

ã���




)
2
�

Graviton Mass (GeV/c
200 300

�
400 500

�
600
�

700 800
�

900
�

p
l

k/
M

0.01
�
0.02
�
0.03
�
0.04
�
0.05
�
0.06
�
0.07
�
0.08
�
0.09
�

0.1
�

-1 L dt =  0.8 - 1.2 fb∫
CDF Run II Preliminary

γγ-e+e

γγ + -e+e

)
2
�

Graviton Mass (GeV/c
200 300

�
400 500

�
600
�

700 800
�

900
�

p
l

k/
M

0.01
�
0.02
�
0.03
�
0.04
�
0.05
�
0.06
�
0.07
�
0.08
�
0.09
�

0.1
�

 vs RS Graviton Mass Exclusion Plot
pl

k/M

ÛgÜaÝBÞ¡ß3à áHâ��Bä$çqèBé áHë�à��Íù�ìaÞ¡ð3Ü�ñBò>ø<ñBí2õBÜ�ò@Ü�ò2î8æ¡à ÷¡ì�õqò¡à ñqú���� ����� ö¡à�ß3ð(Þ¡ð6ÝBß3õcöIÜ­î8ñqò
í2õBð3ð(û+úEñBß/îµæ¡àsù�ñBí þ¡Ü�ò<à�ø ø¡Üaà�ìaà�ù�î8ß3ñBòeõqò¡øeø<Ü�÷¡æ<ñ®î8ñBòýù_æ¡õBò<ò¡à�ìað(â

ã���ã



� ã��6ô¡â��¶Ü�ø<à�ìaí�õqò@à
î õBìaâaû �¶æ!	Íð3Ü�ù®ð$ë;à
î(îµà�ß3ð#"%$'&'(Íû�ã*)+�,
,
�-,.

� �,�0/&â21
3 â54¦õBñ¢à�î�õBì�âaû76989:<;=:?>!@�:?ACB�DFEHGJILKM@�N!OM:PEP8RQTSU@�N?S_ûWVYâX�¶æ5	Íð(âZY\['[ÍûIãH)+��
,
,�,.

�^] �6ô¡â¶áHõBß(ß3ñBìaì�û`_�abGRNU:!Kc@edf:gGJhjilkm:UBJdf:!KMInQ�o%p#hrq?hjKMI�B!iJs N!KM@�BJhtKuBvkm:?hj:?I�GROb;=:!OMGJw
Kc@e>!@�KMQ ûjx.ø¡ø¡Üað(ñBòT1y/ à�ð(ìaà�	z){�,
,
 ] .

� -,�m| âH| õBþ<ß(Üaà�ìað(à�û~}6âH�¢õqò¡ò¡àJ�Xà�û�åHâm�sÜaò¡ñBð(æ<ÜïîµõBû~3 âH�¢Üañ�õqò¡ø���â��sø¡ñBí2û~�~:?A
�*:!K+:?I�d%@ehjGRKM@�BJhrB�D�Kc89:��<@ehj:�_jKMIns N!KMsZIJ:~�#BJh�STKuGJhjKZD�I�BJd�KM89:=�=OM:UN!KMIJBJh����bGRO sb:
GJhjig�0�P�$û �¶æ5	Ið3â;ó.à�öIâ+ë;à�î(î8âb&'�C){�,
,
,��.

� è,�6ô¡âaë�âb| ìaõBð(æ<ñ_ÿjû�E=GJI�KM@�GROW_�QTd%df:!KcIn@�:?S�B�D��l:UGJ�~q?hjK+:?I�GRN!Kc@�BJh�S_û9�¢Þ<ù�ìaâ �¶æ!	Íð3âb(9(Íû
è,�Bç�)(ãüç,�Òã�.

� �,�m�Iâ^/&âb�.Ü�ÝBÝqð(û9��I�BJ�Z:?hf_�QTd%df:!KMI�@�:?S~GJhji�Kc89:# ¡GJSUST:?S~B�DmkmGJsW�Z:#��BJSTBJh�S_û'�¶æ!	Íð3â
ë;à
î(îµâ�¢,[C)(ã®ç��,-,.'è,
�£�1_è,
qç

� �,�m�sâF|jß(ñ®î5¤,õBò<ø¥�¢â^¦�âj�sì�õB÷ ø¡ñBß3û�6989:��l:UGJ�§q¨hjKu:?I�GRN!KM@�BJh©@ehv��s N!OM:UGJInª`EHGJILKM@�N!OM:
GJhji~p=STKMI�B�a98RQLSU@�N?S_ûbx¢ø¡õBí«�¢Üaì�ÝBà®ß(û��'ß3Ü�ð�î8ñBì7)3ã®çBç,
�.

� £,�04�âaÛÒÞ��¼Þ¡ø¡õ)à�î õqì�âaû¬�7>!@�iR:?hjNU:­DJBJIt®0STN?@�OeOMGRKc@�BJh¯B�Dvp�KMdfBJSya989:?I�@�Nv��:?sbKMI�@ehjBJS_û
�¶æ!	Íð3â�ó¦à
öÍâ+ë;à
î3î8âb°F¢l)3ã®çBç,£,.jãüè,�,��1mã®è,�,�

� ç,�m�'â#�sõ
	Ið3à�ß3û���:?sbKMI�@ehjB± ²GJSUSTo���89:?I�:§�*B³�l:§_jK+GJhjiJª­GJhjiz�­89:?I�:�p#I�:´�l:
kmBJ@eh��bµ
û+õBß?¶.ÜïöÍäaæ¡à�÷T1_÷¡æ�·qç,£Òã�
Bè�ã ] )(ã®çqç,£,.

ã����



� ã�
,�mVYâ��¶Þ¡í2÷¡ì�Üaò*à
î�õBìaâ�û��~:?A¸km:?hj:?I�GRKM@�BJh³B�D�E=GJILKuBJh¡�H@eSTKcIn@�¹?sbKc@�BJh�SºA�@�Kc8�»bhjNU:?Inw
KuGJ@ehjKM@�:?S0D�I�BJd¼kmOMBR¹UGRO �m�½�¾p#hjGRO QTSU@eS_û VR�=�7�À¿'('¿'�Íû�
Òã��f)+��
,
,�,.3ûrõBß?¶.ÜïöÍäaæ¡à�÷T1
÷¡æ�·,
��,
ÒãBã®çqè

� ãqã��m�¢â#|jà�ñBß3ÝBÜ'õBò<øÊô¡âaë;â#| ìaõBð3æ¡ñcÿjûf»bh�@�KcQÀB�D*p�OeOF�=OM:?df:?hjK+GJI�QTwÁE=GJILKc@�N!OM:*�<BJI�NU:?S_û
�¶æ!	Íð3â�ó¦à
öÍâ+ë;à
î3î8âb['(Â)3ã®ç,�,-,.#- ] £�1U-�-Òã

� ã��,�6ë;â ó¦õBò¡ø¡õqì�ìaû¡�vGJIÃab:Ui¡E=GJSUSTGJ�Z:?SToÄ» h�I�GJ>Z:!OeO @eh��tKM89:l fQTSTKu:?In@�:?SCB�D²Kc89:�»bh�@ew
>Z:?InST:ZÅ S�Æ=@�iRiR:?hl�H@edf:?h�SU@�BJh�S_û��¶ù�ù®ñl){�,
,
Bè,.

� ã ] �mx¢â�å�õ,Ç õBß(ø¡û'_j:UGJI�N?8HDJBJIºKc89:�6'GJs§_jOM:+a½K+BJh�GRK��*:!O a98R@7GJhjiH �sbBJhgq!iR:?hjKM@ÉÈ0NUGRKM@�BJh
GJhji~Ê¡EPI�B!iJs N!KM@�BJhÂGRK`�½�H�gûråHæ¡à®ð(Üað�){�,
,
,�,.

� ã�-,�mVYâ</
à®Ü�ð3ð õBò¡øC�'â#Ë+Þ¡í2Üaò¡ñBû�_�s!ab:?IÌ�ZGJsW�Z:§q¨h�>ZGJIn@�GJhjK#�PÍZK+:?h�SU@�BJhÎB�D±�0sbGJhjKcsZd
�=OM:UN!KcI�B!iJQThjGJd%@�N?S_û �¢Þ¡ù®ì�â��¶æ5	Íð(âj�'ûb�'°Â)3ã®ç,�,-,.jãÁ1 ã ]

� ãüè,�6ô¡âIáHæ<õBß(õBòTÏ
Üïîsà�îsõBìaâ�û#6989:� f@eh�@edfGROR_�sÐab:?InSUQTd%df:!KcIn@�N~k0I�GJhji¥» h�@ÉÈ0:Ui±6989:UBJInQXû
�¶æ!	Íð3â�ë;à
î3î8âj�³û9$9°'°C){�,
,
,-�.sã®ç,��1
�,
,�

� ã��,�6Ûgâ¶ô¡õBò¡ò<Ü�ò¡ñqû���QThjGJd%@�NUGROb��I�:UGJ�!@eh���B�DgKM89:��=OM:UN!KcI�BJA�:UGJ�À6989:UBJInQXû�õBß?¶.ÜïöÍäaæ¡à�÷T1
÷¡æ�·,
��,
,�Òã���£f)+�,
,
��,.

� ã��,�0/&âÑx.â'�'õBß(ø<à�à�ò<ûÍáHâaåHâ'�¢Üaì�ì�õBò<ø§3 âÒë;Üaò¡ø¡ò¡à®ß(û' �@eh�@edfGRO��HQLhjGJd%@�NUGRO�_�QTd%df:!KcInQ
��I�:UGJ�!@eh��¬B�D~KM89:=_jKuGJhjiRGJI�i~ ²B!iR:!O û �¶æ5	Ið3â;ó.à�öIâÒ}6û�ÓF¢¼ûP)3ã®çBç,
,.jã��,-,��1,ã��,�,


� ã�£,�m�¢âjx¢ß¨� õqò¡Ü21
�¢õBí2à®ø¡û�ô<âj}6Üaí2ñB÷ ñBÞ¡ìañBð.õqò¡ø±|jâÒ}�ö<õqì�Üaû�6989:HÆ=@�:?I�GJI�N?8RQ­EPI�BR¹!OM:?d
GJhji~��:?A��H@edf:?h�SU@�BJh�S�GRK7G~ �@�OeO @edf:!K+:?Inû��¶æ!	Íð3â�ë;à�î(î8â���û�Ó'(9&Â)(ã®çBç�£,.#�,� ]

� ãüç,�m�IâR�'à®õBÞ¡ù_æ¡à®í2Ü�ò ñBò þ à�æ<õBì�ú�ñBú8î8æ¡à¶á#}6Û!áHñBìaì�õqþÍñBß3õ®î8ÜañBò¡ûX_j:UGJI�N?8`DJBJIHOMGJIÌ�Z:½�7ÍZKMI�G
��@edf:?h�SU@�BJh�SH@ehÂ�½�H�gûIô�Ô.ôL4Õ
,�Bû�VYÞ¡ò<à ã���Ö�ã��f){�,
,
,�,.

� ��
,�6ë;âgó.õqò¡ø¡õBìaì/õBò<ø>ó.âgô<Þ¡ò¡ø¡ß3Þ¡í2û�×½GJIÌ�Z:� ¡GJSUS�Æ�@�:?I�GJI�N?8RQ~D�IJBJdØG�_�dfGROeO'�7ÍZKMI�G
��@edf:?h�SU@�BJh�ûb�¶æ5	Íð(â�ó.à�öÍâ+ë�à�î(îµâ�ûb°'[ÍûP)(ãüçBçBç,. ],] �,
H1 ],] � ]

ã�� ]



� ��ã��6åHæ¡â'�sõBì�ÞÙ¤�õBû�ô¡Ü­î!¤®Þ¡ò¡ÝBð3þÍà®ß(û9�¶ß(à�Þ<ð(ð(â9xH�mõBø<âL/&Ü�ð3ð(â'�'à®ß(ìaÜ�ò±)+3 õüî8æ¡â��¶æ!	Íð¨.m)(ãüç,�Òã�.
ç,�,�BâIçBû��sâ �sì�à®Ü�ò¡û�Ë+â��¶æ5	Íð(â ['�C)(ãüç,�,�,.�£qçBè

� ���,�m�'âaáHâ�x.ì�ìaõBò¡õqù_æ9à
î0õBìaâaû~�PÍ?a½OMBJIn@eh��²_�dfGROeO7�PÍZKMI�G©��@edf:?h�SU@�BJh�S²GRK�KM89:�×FGJIÌ�Z:
Æ�GRiJI�BJhÂ�#BROeO @�iR:?InûrõBß¨¶¢Ü­öÍä�æ¡à®÷L1_÷<æ�·,
,�Òãqã��,
Bèf){�,
,
,�,.

� � ] �m�¢âg}6õcö�ñqÞ¡ø¡ÜaõBð(ìaû©VYâaë;âg�¢à�ÿ$à�î(î9õBò¡ø�åHâÑ|jâ�ó.Ü�¤J¤®ñBû�E789:?hjBJdf:?hjBROMB?�!QÚB�DtKM89:
;=GJhjiRGROeO wÁ_�sWhjiJInsZdÛkmGJsZ�Z:ºÆ=@�:?I�GJI�N?8RQ¬ ¡B!iR:!O û��¶æ5	Íð(â¶ó¦à
öÍâgë;à
î3î8âaû�°'ÓÍû�)+��
,
,
,.
�,
,£,


� ��-,�m�¢âÒ}6õcö�ñBÞ<ø¡Ü�õqð(ìaûFVYâaë;â��¢à
ÿ¢à
î3î�õBò<øeåHâ�| â;ó¦ÜÑ¤�¤�ñBûÒ�PÍ?ab:?In@edf:?hjKuGROÙEPI�BR¹U:?S�B�D�×FBJw
NUGRO @eÜT:Ui­k0I�GJ>!@�KcQÙo�®0h´GJhji­®jÝ¾KM89:f�vGROeO+õBß¨¶¢Ü­öIäaæ¡à®÷L1_÷¡æÙ·,
,
,
,��
,-Òã*)+�,
�
,
,.

� �qè,�6ó.â¶áHÞ¡ìaþ à�ß�îµð(ñBò�õqò¡ø åHâ7�¶ß(õ®î3î8û0_j:UGJI�N?8­DJBJI*;=GJhjiRGROeO wÁ_�sWhjiJInsZd k0IJGJ>!@�K+BJh�S*@eh
Æ=@e�!8g ²GJSUSm��@Éa989BRK+BJh�S_ûIáHø¡úe�.ñ®î8à��Bè��,
�)+�,
,
 ] .

� ���,�0¦�â�3 â�x.þ¡õ,¤®ñ_ö>à
î õBìaâ�û�_j:UGJI�N?8ºDJBJIm;=GJhjiRGROeO wÁ_�sZhjiJI�sZdÞk0I�GJ>!@�K+BJh�S�@ehl��@�OM:+a½K+BJh
GJhji~��@Éa989BRK+BJh±�<@ehjGROW_jK+GRK+:?S_û���æ5	Íð(â;ó¦à
öÍâ;ë;à
î(îµâ�ûb&'$ÍûP){�,
,
Bè,.

� ���,�m�¢â�|jà�ß(þ à�ß3Ü�ù_æ<û�_j:UGJI�N?89:?S�DJBJI¬��_�  ßyhjBJh�wÁ_0» _0àZá­a98RQTSU@�N?SvGRK�Kc89:Â6':?>ZGRKcI�BJh�û
õBß?¶.ÜïöÍäaæ¡à�÷T1_à���·,
qèÒãBã�
Òãqã§){�,
,
Bè,.

� ��£,�6ÛÒà�ß(í2Üaì�õqþ�â�ð�áHæ¡õBÜaò,ñBúÙx¢ù�ù®à�ìaà�ß3õ®î8ñBß3ð(û�x.ù�ù®à�ìaà�ß(õüî8ñBßF}6à
î8õqÜ�ìað(ärî8æ<à`�¶ß(ñüî8ñBò ô¡ñBÞ¡ß3ù�à�û
ã ä5ä5å0æèç'ç9é*é*é*ê¨ë�ì0íèîÃïjð�ñ¨íMò'óWô ç'åFõjëFñ{ö{÷Rç'åFøÐó'ä5ó'ï0íMãbä5ù²ñ

� �qç,�6ÛÒà�ß(í2Üaì�õqþú3 õBÜaòúûDòTÏ
à�ù
îµñBß¤å�à®ù_æ¡ò¡Üaù�õBì�}6à�ð3Ü�ÝBò æ¡õBò¡ø<þÍñ�ñ,�¼û ã äJä5å�æèç'ç'é*é�é*ê
îÃù²ö¨íèîÃïjð�ñ{ç'îÃù²ö{ö{ï ä5üXøÐïFðÙñ+ç'ýÎþ ÿ�üX÷Lãjïjö+÷RðÙñ �¬ü��5ö{ò'ïFç'ö{ïFìjü��Píèã ä5ù©ñ

�2] 
,�6ÛÒà�ß(í2Üaì�õqþ�â�ð áHæ¡õBÜaò
ñBú�x.ù�ù�à®ì�à®ß(õ®îµñBß(ð3ûºx.ù�ù®à�ìaà�ß(õüî8ñBß§}6à
î8õqÜ�ìað(ä@îµæ¡à±x.ò8îµÜ�÷<ß(ñ®îµñBò
ô¡ñBÞ¡ß3ù�à®û ãbä5ä5å0æMç'ç'é*é*é�ê�ð�ì0íèîÃïFðÙñ?íèò'óÙôbç9åjõjëFñ{ö{÷Rç'ð�ï ä5ö{åjøTó'ä5ó'ï0íèã ä5ù²ñ

�2] ã��6á#}6Û áHñBìaì�õBþ ñBß3õ®î8ÜañBò �½��� q¨q �%:!Ku:UN!K+BJI 69:UN?8Rh�@�NUGROÚ�*:?SU@e�!h ;=:+abBJILK±û
Û<�¶ó=3±ûDëjx=�F1U�PÔ=�F1_ç,��· ] ç,
�1
�

ã���-



�2] �,�6ë;â<3 Üaì�ìaà�ß3û`_jK+GRKcsZS¬B�D§KM89:­�½���t_�@�O @�NUBJh²�%:!Ku:UN!K+BJInû��¢Þ¡ù®ì�â�ûDò¡ð�î8â�3 à�î8æ¡â�x¾$F¢,°
)+�,
�
,-,.#�,£ÒãÁ1U�,£Bè

�2]�] �6åHâÑ�sâF�¢à�ìað(ñqò¡û~6989:§�½�H�<wÁq?q=_�@�O @�NUBJhÎ6,IJGRN?�!@eh��*_�QTSTKu:?d�ûF�¢Þ¡ù®ì�â½ûDò¡ð�îµâ½3 à�î8æ¡â<x
Ó'°9$Â)+�,
,
��,.sãÌ1cè

�2] -,�6åHâÒxHÇ ñBì�ø<à�ß¨à
î õBìaâ�û`�½��� �#:?hjKcI�GRO�®0sbKu:?I¥6,IJGRN?�Z:?Inû �.Þ¡ù�ìaâÒûDò¡ð�îµâÒ3 à
îµæ¡âÒx $'(��
)+�,
�
Òã�.#�,-Bç�1U�BçBç

�2] è,�6áHâ �/õqÞ¡ðHà
îsõqì�â��*:?SU@e�!h¡GJhji�E=:?IÁDJBJIndfGJhjNU:�69:?STKMS�B�D�Kc89:~�½���Ú69@edf:?w�B�D�wÁ��O @e�!89K
_�QLSTK+:?d�û��¢Þ<ù�ìaâ�ûDò¡ð�îµâj3@à
î8æ<â�x Ó��F¢l){�,
,
Òã�.Hè,�Bç�1cè,£Òã

�2] �,�6ë;âW�'õqìÑ�mõ¢à�î'õqì�â<6989:��½���Â�#:?hjKcI�GRO!�=OM:UN!KcI�BJdfGJ�!hj:!KM@�N��#GROMBJIn@edf:!K+:?InûW�.Þ¡ù�ìaâWûDò<ð�î8â
3 à
îµæ¡âÒx (��9�Â)(ã®ç,£�£,.#�,�,��1
�,�Bç

�2] �,�6ô¡âj�'à�ß�î8ñBìaÞ¡ù�ù®Ü�à�î�õBìaâ�6989:*�½���Î�#:?hjKMIJGROÒGJhji��PhjiJA�GROeOÙÆ�GRiJI�BJhÀ�#GROMBJIn@edf:!Ku:?Inû
�¢Þ¡ù®ì�âÒûDò¡ð�î8â�3 à�î8æ¡âÒx (��'�C)(ãüç,£,£,. ] 
ÒãÌ1 ] ã�-

�2] £,�mx¢â7x¢ìaþÍñqß�ÿià
î�õBìaâ*6989:g�½��� E=O sZ�z»WaZ�!I�GRiR:��=OM:UN!KcI�BJdfGJ�!hj:!KM@�Nf�#GROMBJIn@edf:!K+:?ILo
69:?STK���:UGJd«;=:?SUsbOMKcS_û��.Þ¡ù�ìaâÒûDò¡ð�îµâ�3 à
îµæ¡âÒx Ó'°9¿Â)+�,
,
��,.'è,�,-�1_è,-,�

�2] ç,�mx¢âjô¡ñBìañ�ø<ð?�5	Yû�á#}6Û áHñBìaìaõBþÍñqß(õ®îµÜ�ñBò<û²6989:±_�89BJA�:?I�wÁ ²GJÍ!@ed%sZd �*:!K+:UN!KuBJI­DJBJI
�½���Àq¨q(ûrÛ½��ó�3¥ûDëÒxH�j1_á#���¢Û�1cç,£,·,
�£Bè�1U� )(ãüçBç,
,.

� -�
,�6á#}6Û ó.Þ<ò û?û 3 Þ¡ñBò áHæ¡õqí,þ à�ß(ð3û ã äJä5å�æèç'ç'é*é�é*ê
÷RìFîyó9ïjñ{ö{ïFü�íèîÃïjð�ñ¨íMò'óWô ç'÷RìFî ùlõFó'ïjç9÷Tãjð�ùlë�üXø��RíMãbä5ù²ñ

� -�ã��6åHâb}6ñBß3Ü�ÝqñBû�6989:# fs BJh�_�QLSTK+:?d »ZaZ�!I�GRiR:<DJBJI*KM89:��½���´q?q#�PÍ?ab:?In@edf:?hjK±û9�¢Þ¡ù®ì�â
ûDò¡ð�îµâÒ3 à
îµæ¡â�x Ó��F¢v){�,
,
Òã�.'è,�,
�1cè,�,�

� -��,�m}6â�x¢ù®ñBð�îµõbà
îýõBìaâ�6989:��½���Õ�½89:?IJ:?h��ZBJ>f×ÒsWd%@ehjBJSU@�KMQl ²BJh�@�KuBJInû��¢Þ¡ù®ì�â#ûDò<ð�î8â
3 à
îµæ¡âÒx Ó��½¢l)+�,
,
�ã�.Hè,-,
�1cè,-,-

� - ] �6ô¡âb�sìaÜ�í2à®ò��qñ2à
î$õBìaâbp#>Z:?I�GJ�!@eh��§B�D�KM89:�q?hj:!OMGJSTKM@�N��½IJBJSUSUwÁ_j:UN!KM@�BJh�S� ¡:UGJSUsZI�:Ui�¹?Q
Kc89:%�½�H� GJhji­KM89:H�	��
�
~�7Í?ab:?In@edf:?hjKMS_ûIÛ<�¶ó�3¥ûDëÒxH�F1cÛ<�71

,�,-Òã%){�,
,
 ] .

ã��qè



� -�-,�m|º�Px=�¢å ] �*:!K+:UN!KuBJI��*:?STN?In@Éa½Kc@�BJh GJhji�_�@ed%s OMGRKM@�BJhÄ6'B!BRO û¨á#��ó�� �¶ß(ñBÝBß3õBí
ë;Ü�þ¡ß3õBß+	>ë�ñqò¡Ý�/
ß3Üïîµà�Þ¡÷
� $'¿F¢,[Â)3ã®çBç ] .

� -qè,�6åHæ¡à�å�ß3Ü�ÝBÝqà�ß+õBò¡ø�}6õ®îµõBð(à�î8ðÙ/ ñBß?�¼Üaò¡Ý=|jß(ñqÞ¡÷¡û<6989:#�½���±;0sWh%q¨q�6RIn@e�!�Z:?I~6'GR¹!OM:
GJhji~�*GRK+GJST:!KcS�E=OMGJh�ûráHø<úe�¢ñ®îµà�-��Òã�£�)(ã®çqç,£,.

� -��,�6ó.â,/ õBÝBò¡à®ß(û9�=OM:UN!KcI�BJhfq!iR:?hjKM@ÉÈ0NUGRKc@�BJh~DJBJI�;�sZh�q¨q!oÙp�O �ZBJIn@�Kc8Rd%S_ûÒáHø¡úe�.ñ®î8à.è,-Bè,�
)+�,
�
 ] .

� -��,�6áHâ �¢õ
	Íð(û��ÍâIå�õBí,þ<Þ¡ß(à®ì�ìañBû�x¢â��sñ®îDÿ$õqì�û �ÍâW/&Ü­î(î8Üaù_æ!õBò¡ø�ó¦âIô¡ò<Ü�ø¡à®ß(ûH6989:º�#®�6
E=GRKuK+:?Inh�;=:UNUB?�!h�@�KM@�BJh¥p�O �ZBJIn@�Kc8Rd�GJhji­®��¡@ehj:~�#B!iR:(ûráHø¡úe�¢ñüî8à��BçBç,��){�,
,
,-,.

� -�£,�6åHâ��¢à®ì�ð3ñBò¡ûÒ_�@�O @�NUBJh�6RI�GRN?�!@eh���DJBJI�E=O sZ�%�=OM:UN!KcI�BJh�S_ûráHø¡úe�.ñ®î8àsèBç��,
�)+�,
,
��,.

� -qç,�6åHâz�¢à®ì�ð3ñBò¡û �<BJInA�GJI�iÄ�=OM:UN!KMIJBJh 6,I�GRN?�!@eh��«A�@�KM8�E789B!:?h�@eÍ! ²B!iJSÚE=GRN?�ZGJ�Z:(û
áHø¡úe�¢ñüî8à��,�,�,£f){�,
,
 ] .

� è�
,�m�sâ�4¦õqð(Þ¡ñ,�mõeà
î õBì�âaû0;=:?SyabBJh�ST:~ ²G�a9SfB�D­Kc89:¬�½���Ú�#:?hjKcI�GRO �=OM:UN!KcI�BJdfGJ�!hj:!KM@�N
�#GROMBJIn@edf:!Ku:?ImA�@�KM8g�=OM:UN!KcI�BJh�S_û �.Þ¡ù�ìaâÒûDò¡ð�îµâ�3 à
îµæ¡âÒx (��'�C)3ã®ç,£,£�. ] ã®è�1 ] �Bç

� è�ã��0/&âÑ�sâ�ô¡õ,�¼Þ¡í2ñ®î8ñqû��.â�ô<â0�'Þ¡ø<ø¡û�;�sWhÂq?q%EP�P  69BJA�:?Ir6RI�GJh�SU>Z:?InST:�;=:?SyabBJh�ST:
 ¡G�a9S_û+áHø<úe�¢ñ®îµà���ã�£Òã*)+�,
�
 ] .

� è��,�mx¢âÍó.ñBþ<ð(ñBò¡û�| â93 õBò<ù�õBû��IâIó¦à�òµîµñBò¡ûb|jâR¦¦à�ß(õqí�à®ò¡ø¡ÜaûW4H1
�sâ��sÜaí�û�p  ¡:UGJSUsZI�:?w
df:?hjK�B�D��������*)���� ���5.%sWSU@eh��f;�sZh´q?q¬�#:?hjKMI�GRO`GJhji­E=O sW���=OM:UN!KcI�BJh�S*@eh
�,�����! #"(ûráHø<úe�¢ñ®îµà����,-,��)+�,
�
,-,.

� è ] �m3 â��jÜaß(þ5	Bû� ¡:UGJSUsZI�:?df:?hjK#B�D%$ &('�EPI�B!iJs N!KM@�BJh�@eh²EPI�BRKuBJh�wÁp#hjKM@Éa9I�BRKuBJhz�#BRO w
O @eSU@�BJh�S*GRK*) +-,Ìã/.aç��C69:Z�IûråHæ¡à®ð(Üað�){�,
,
,-,.

� è�-,�m�IâÒ/&Ü�ìað(ñBò<û~�#GROMBJIn@edf:!K+:?I§q¨STBROMGRKc@�BJh�GJhjig×FGRKu:?I�GRO�_�89BJA�:?I�×F:UGJ�ZGJ�Z:=DJBJI��=OM:UN?w
KcI�BJh�S�GJhjiºEP89BRK+BJh�S_û+áHø¡úe�¢ñüî8à�-Òã��,
f)3ã®çBç,��.

� èqè,�6áHâ�ûDð(ð3à
ö�à®ß(û'áHâ�3@Ü�ìaì�ð3ûPx¢â4ó¦ñBþ¡ð(ñqò0õBò<ø���âb/
õBÝqò¡à�ß3û7E=O sZ�­�=OM:UN!KcI�BJh¡�mGJST:!O @ehj:
�½s KMS#�*:+Èjhj:Ui�@eh­_�sWd%df:?I10�2�2�3ºGJhji��½sbK'�54zN?@�:?hjN?@�:?S_û<áHø¡úe�.ñ®î8à#���,£Bç�)+��
,
,-,.

ã����



� è��,�6ô¡â��¢õqß(÷ à�ß(û7VYâ�|jñBì�ø<ð�î8à®Ü�ò*õBò¡ø��Iâ¶ó¦à�òµî8ñqò¡û�6989:º_j:UGJI�N?8§DJBJI*��:?A EP8RQTSU@�N?S�@eh
��@ewÁ�=OM:UN!KcI�BJh¥�P>Z:?hjKMS_û+áHø¡úe�¢ñüî8à��,�,£,-�){�,
,
Bè,.

� è��,�m3 âÒ| ñqò¡ù_æ¡õBß3ñ_öÍûÙ¦�âj�sß3ÞXî8à®ì2	¡ñ_öÍûÒ}6â+å�ñBþ¡õBùU�¼ûÒ�IâÙ/ õBÝBò¡à®ß(û;ó¦âráHÞ¡ìaþÍà®ß�î8ð3ñBò õBò<ø
x¢âj�¶ß(ñBò��XñBû<��@eSTN?In@ed%@ehjGRKM@�BJhÂB�D��m:UGJd Æ~GROMBfGJhjif�#BJSUd%@�N�;=GJQTSgGJS§G*_jBJsZI�NU:
B�D�EP89BRKuBJhÂ�#GJhjiJ@�iRGRK+:?S_ûIáHø¡úe�.ñ®î8à�£,-�
Bç�)+�,
,
��,.

� è�£,�0/&âIô¡õ���Þ<í�ñüî8ñBû �P>Z:?hjK76^Ê�>ZKcÍ86:9�;�2��½sbK�pHNUNU:+a½K+GJhjNU:<DJBJI�;0sWh�q?q�ßUK+B��½:!¹<2�;�á û
áHø¡úe�¢ñüî8à�£ ] ã�£f){�,
,
,�,.

� èqç,�6åHâ��'Üaò¡ñ®î8æ<û�VYâÑ�Íâ | Þ<Ü�ìaì�à�î8û��¶â �¶Üaì�ñBòýõBò¡ø¬3 âÙ/ à�ß3ì�à®ò¡û�p ��sbOeOW�~:?ÍZK`K+B~×F:UGRiJ@eh��
®0I�iR:?I­_jKcsbiJQÀB�D%��@eI�:UN!K0EP89BRKuBJhCE=GJ@eIgE7I�B!iJsbN!Kc@�BJhC@ehÀÆ~GRiJI�BJh�@�N±�#BROeO @eSU@�BJh�S_û
õBß?¶.ÜïöÍäaæ¡à�÷T1_÷¡æ�·qçBçÒãBã ] -,
$ö ] )+��
,
,
,.

� ��
,�6ó.â.áHÞ¡ìaþÍà®ß�î8ð3ñBò¡ûºx¢â��¶ß(ñqò��qñBûjôL1cô���â74¦Þ¡ûv6989:gEPI�BR¹UGR¹?@�O @�KcQ³B�DlGJht�HOM:UN!KMI�BJh
�<GJ�!@eh��gGJh¥q?STBROMGRK+:UiºEPI�BJdHa½KÒEP89BRK+BJh¥@ehÂKc89:%�½�P ýûráHø¡úe�.ñ®î8à�£,�,�,
f){�,
,
,��.

� ��ã��6ó.â áHÞ¡ì�þ à�ß�î8ð3ñBò¡û*åHâ­�¶ß(õ®î3î8ûl_j:UGJI�N?8³DJBJIC;=GJhjiRGROeO�_�sZhjiJInsWd k0I�GJ>!@�KuBJh�SÂ@eh
0�2/0����  #" B�D�;�sZh¥q?q�Æ�@e�!8g ¡GJSUSm��@Éa989BRK+BJh¥�*GRK+G�ûráHø¡úe�.ñ®î8à��,
��,-�)+�,
,
�-,.

� ���,�6åHâ­�'õ
	�à®ð(û�p#h¸�7SUSTGJQ 69BJA�GJI�iJS´_jBRO >!@eh�� G³EPI�BR¹!OM:?d @eh KM89:´�%B!N!KcIn@ehj:³B�D
�½89GJhjNU:?Sf)(ã���� ] .

� � ] �m�Iâ73 õ®îµæ¡à
ÿjð3ûF¦�â¶ó¦õ_öÍÜaò¡ø¡ß3õBò¡û0�sâaô¡ß(Üaø¡æ¡õqß õBò<ø�/&â�ë;ârö�õBò²�.à�à®ß�ö�à®ò¡û��~:?ÍZKcw�K+BJw
×F:UGRiJ@eh��~®0I�iR:?I=�m�½�Î�#BJInI�:UN!Kc@�BJh�S=K+B�Kc89:<��I�:!OeO w�àbGJhf�½I�BJSUS�_j:UN!Kc@�BJh%@eh* ²B!iR:!O S
B�Dg69:Z�bwÁ_jNUGROM:~k0I�GJ>!@�KMQXû;õBß¨¶¢Ü­öIäaæ¡à®÷L1_÷¡æÙ·,
,-ÒãBã�
Òã�£$ö��±){�,
,
,-�.

� ��-,�m�'â'�¢à®Ü�ò¡à®í2õBò¡ò�õBò<ø�|jâ�3 õBò¡ù®õBû�Æ~BJA�KuB��#GROMN?sbOMGRKu:0×F:+a½K+BJhf�54zN?@�:?hjN?@�:?S½D�I�BJd
=¨a9SU@eª~»Wa9SU@�OMBJh´GJhji�Êr_jGJdHa½OM:?S

� �qè,�mVYâ�| ñqì�ø¡ð�î8à®Ü�ò¡û�ô¡â��.õBß(÷ à�ßsõBò¡ø��Iâ¶ó¦à�òµî8ñqò¡û�6989:º_j:UGJI�N?8§DJBJI*��:?A EP8RQTSU@�N?S�@eh
��@ewÁ�=OM:UN!KcI�BJh¥�P>Z:?hjKMSm@eh>�/0�2?���! #"�B�D�;�sZhlq?q��*GRK+G�ûráHø¡úe�.ñ®î8à�£,
,���±){�,
,
,��.

ã����



� ���,�6åHâ~�'à®ß(ß{	Yû ó¦âjáHÞ¡ì�þ à�ß�î8ð3ñBò¡û­VYâ�| ñqì�ø¡ð�î8à®Ü�ò¡û£ô¡â~�.õBß(÷ à�ß3û§�Íâ,ó¦à�òµî8ñqòFõBò¡ø)ôL1
3 /�	Íò¡ò¡à®û±6989:l�#BJdf¹?@ehjGRKc@�BJhÎB�D§��@ewÁEP89BRK+BJhÎGJhji±��@ewÁ�=OM:UN!KMIJBJh�×Ò@ed%@�KMS�BJh
;=GJhjiRGROeO wÁ_�sWhjiJInsZdÞk0I�GJ>!@�KuBJhlEPI�B!iJs N!KM@�BJh�ûráHø¡úe�.ñ®î8à�£ ] £qèf)+�,
,
��,.

ã���£


